Ten captive neotropical Brazilian feline were submitted to gastroscopic examination and samples of gastric mucosa from fundus, corpus and pyloric antrum were evaluated for the presence of Helicobacter species.
INTRODUCTION
Helicobacter pylori infection in human beings has been associated with gastritis, gastric and duodenal ulcer, gastric adenocarcinoma, and MALT (mucosa associated-lymphoid tissue) lymphoma. While H. pylori is accepted as the dominant human gastric bacterial pathogen, a small percentage of human infections have been associated with H. heilmannii, which is more prevalent in pet and wild animals (3) . The high prevalence of this species in animals has been suggested to have implication for public health (5) . However, the subtypes of H. heilmannii strain that colonizes humans and animals are different, indicating that animals represent a lower risk to man (17) .
In several studies gastritis was associated with
Helicobacter spp. infection in tigers, lions and cheetahs.
Helicobacter acinonyx was implicated in gastritis in tigers (19) . In a retrospective survey conducted with 69 captive cheetahs, 40% of the deaths were associated with severe gastritis induced by Helicobacter spp. infection (13).
Moreover, the infection was also associated with gastroduodenal adenocarcinoma and rectal adenoma in a Helicobacter species in neotropical Felidae cougar (25) . By contrast, others researches found no association between infection and gastric mucosal inflammatory infiltrate, suggesting that the bacteria are commensal or opportunist pathogens (7, 23) . Also, the study of 28 semi captive cheetahs found out mild or no lesions in 27, concluding that gastritis was uncommon in these animals and
proposing that stress could play a major role in the development of Helicobacter-associated gastritis (12) .
In captive wild feline animals stress and host factors might be important issues in the development of gastritis associated with Helicobacter infection (23) . The presence of Helicobacter spp. in the stomach of wild or captive feline has been reported in several countries (6, 10, 13); however the relationship between infection and gastric diseases remains controversial.
Gross and histological analysis, and molecular characterization of Helicobacter species in captive neotropical Brazilian feline have not been previously described. Therefore, the purpose of the current report was to examine the presence of Helicobacter in gastric mucosa, and evaluate the association between infection, gross and histological findings in neotropical Felidae. (more than 50 bacteria). Histological changes were evaluated and scored as described elsewhere (20) . Briefly, the number of lymphoid aggregates, the number of inflammatory cells and epithelial changes were evaluated. Gastritis was diagnosed when more then four inflammatory cells per field in the lamina propria were observed.
MATERIALS AND METHODS

Specimens
Polymerase Chain Reaction
Gastric biopsies were digested with 25 l proteinase K (20 mg/ml) in 200 l of lysis buffer pH 8.0 (100 mM NaCl, 100 mM EDTA, and 0.5% dodecyl sodium sulphate), agitated for 30 sec and then incubated at 56°C for 3 h. The DNA was extracted with a combination of phenol/chloroform/isoamyl alcohol and silica/guanidinium isothiocyanate methods as described by Alfieri et al. (1) . Sterile ultrapure water was included as negative control in all DNA extraction.
The genes targeted for Helicobacter genus and
Helicobacter species, the primer sequences, the annealing temperatures, and the size (base pairs) of amplified fragments were described in a previous study (2) . Spearman test was performed to verify the correlation between colonization density and inflammation (18) . Significance was set at p < 0.05.
RESULTS
All animals showed a normal macroscopic aspect of esophagus mucosa, except in one Leopardus tigrinus that had no herring bone pattern at the distal segment of the esophagus.
In three animals small patches of mucosal erythema and bilious fluid were observed in gastric mucosa. Plant fragments and hair coat were seen in the stomach of all animals.
Tightly coiled bacteria, 5 to 12µm long, were detected in 100% of the samples stained by WS method (Figure 1 ). The bacteria were seen isolate or in clusters in superficial mucus layer and gastric pits. Scores of bacterial colonization ranged from 1 to 4 (Table 2 ). Although scores 3 and 4 were more frequently observed in the corpus region, there was no significant difference in colonization density between the gastric regions (p = 0.54).
Histological evaluation showed mild lymphocytic infiltrate in fundus. Inflammatory infiltrate is significantly higher in this region than in corpus and pyloric antrum (p<0.001). Two animals showed no inflammatory cells in gastric mucosa even with high colonization density ( Table 2) .
No association was found between bacterial colonization and mucosal inflammation (p = 0.330). Epithelial alterations were rarely seen and when present were sparse and mild in magnitude.
In three animals lymphoid follicles were observed in the lamina propria. The lymphocyte aggregates appeared small and fewer reactive. No more than one lymphoid follicle per sample was observed. The frequency and distribution of lymphoid follicles are summarized in Table 2 .
Samples from all animals generated a 399 bp amplicon with Helicobacter genus reaction. Cleavage of the amplified products by genus specific primer (399 bp) using Hinf I and In none mucosal sample bacteria resembling H. pylori or H. acinonyx were observed as previously reported (6, 19, 24) .
The bacterial morphology and distribution on the mucosa was similar to previously observed in Brazilian pet cats (20 The presence of lymphoid aggregates was reported as the main histological change associated with the Helicobacter spp.
infection in semi or captive feline (10, 19) . However, in our study small lymphoid follicles were seen in three animals, In conclusion, the present study shows that captive Helicobacter species in neotropical Felidae neotropical Brazilian feline are commonly infected by H.
heilmannii. The infection was not associated with clinical signs, gross or histological changes, suggesting that these gastric bacteria are just commensals or occasional pathogens.
Also, the practices employed to maintain the animals seem adequate to minimize stressful conditions, contributing to gastric mucosal homeostasis.
